A total of 272 serial autopsy cases of the aged was examined for the histological studies of the adrenal cortex and measurement of the cortical volume. Focal hyperplasia of the adrenal cortex was classified into 4 groups; nodular hyperplasia, adenomatous hyperplasia, combined hyperplasia and adenoma. The findings were compared to blood pressure level (normotension, labile hypertension and steady hypertension), atherosclerosis of the aorta, medium to small-sized arteries and arterioles of 5 visceral organs (adrenal, kidney, heart, liver and brain). The results obtained were as follows:
the focal hyperplasia of adrenal cortex in clinical3),4) and autopsy cases5) for its possible relationship with hypertension.
The purposes of this paper are to describe the focal proliferation in the adrenal cortex and to examine its relationships with hypertension and vascular lesions in the aged.
MATERIALS AND METHODS
A total of 272 serial autopsy cases of the aged was subjected for this study, which was done at the Yoiku-in Hospital from April, 1966 to December, 1967. The cases were omitted, who had history of adrenocortical hormone therapy or marked autolysis of adrenals at autopsy. There were 111 males and 161 females, and their ages ranged from 60 to 101 years with an average of 76.7. Cases were divided into 3 groups by the level of blood pressure, that is (1) normotensives (under 170/90mm.Hg), (2) labile hypertensives and (3) steady hypertensives (over 170/ 90mm.Hg). Blood pressure in the labile hypertensives alternated up and down the borderline. Observations of blood pressure were continuously made during at least 2 years prior to death.
The adrenal glands were macroscopically observed using a magnifying glass after serial cut at 5mm. interval. Histological examination of the 272 adrenal cortex was made using at least 1 section from each of the bilateral adrenals, and all sections from the areas, where the cortex was thicker than 1.25mm.6) and from the focal hyperplasia. Staining was made by hematoxyline and eosin (H.E.), P. A. S., azan and Suden III. In 164 cases, the volume of the bilateral adrenal cortex was estimated by multiplying the cortical thickness (cm.) and adrenal surface area (cm.2).
Three types of adrenocortical lesions were histologically divided with special attention to the grade of laminal differentiation, variety of size and atypism in nucleus and variation of nucleoli. (1) Adenoma (Fig.1a, b, c) was defined as the localized cell proliferation in the adrenal cortex, which showed an expansive hyperplasia to surrounding tissues, with clearly visible fibrous capsule. Laminal differentiation and normal cell arrangement were lost, and there was some atypism of the nuclei. (2) Adenomatous hyperplasia (Fig.1d, e) was also expansive, but its whole border was not always limited by the fibrous capsule. Laminal differentiation was visible, but some cellular disarrangement and atypism were also noted . (3) Nodular hyperplasia (Fig.1f, g ) was defined as a focal hyperplasia without clear border. Laminal differentiation existed like original cells and nuclear atypism was minimal. Combined hyperplasia was defined as a combination of adenomatous and nodular hyperplasia. Cortical nodule,7), 8) which was found at the outside of the adrenal capsule was not included in this classification .
Arterial and arteriolar lesions in visceral organs were examined in 114 cases among the 272 cases. Medium to small-sized arteries and arterioles in 5 organs (adrenal, kidney, heart, liver and brain) were checked microscopically and the sclerotic index was counted as 0 in case of no intimal or medial thickening , count 1 i n case of slight thickening of either intima or media , and count 2 in case of advanced thickening or degeneration of each layer. Degree of sclerotic changes was expressed by the sum of the counts from the 5 organs, separately for the intimal and medial Jap .
Heart J. September, 1971 Numbers such as 6 (7, 8 or 9) were age between 60 and 69 years (70 and 79, and so on).
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All of the 55 steady hypertensives had some focal hyperplasia, in which 25 cases (45.5%) had adenomatous hyperplasia and 13 cases (23.6%) nodular hyperplasia. Therefore the incidence of focal hyperplasia among the hypertensive groups was 98.7%, and it was certain that the hypertensives had always some focal hyperplasia of the adrenal cortex (p<0.001 Fisher).
3) Volume of the adrenal cortex (Table II) The volume of adrenal cortex was the largest (3.8cm.3) in the group of labile hypertension (p<0.0005). Percent increase was almost 30, compared with the other groups ( Table IIa, Fig.2a ).
There were no significant differences of cortical volume with sex and age. It was also analyzed according to the types of focal hyperplasia, which showed an increase of the cortical volume in nodular hyperplasia (4.1cm.3) and combined hyperplasia (3.6cm.3) (p<0.0005) ( Table IIb, Fig.2b ). On the contrary, the volume in the group with adenomatous hyperplasia rather decreased (2.3cm.3) (p<0.005).
4) Arterial and arteriolar lesions in the 5 visceral organs Sclerotic indices of the arterial media, intima and of the arterioles in adrenal, kidney, heart, liver and brain increased with elevation of the blood pressure.
Step-up of the index was more marked between the normotensives and labile hypertensives than that between the labile and steady hypertensives (Table III) . The indices also increased in parallel with the focal hyperplasia, but not in adenoma (Table IV) . 5) Aortic sclerosis Aortic sclerosis increased in parallel with the level of blood pressure, and the most marked relation was seen in the fatty index (Fig.3a) , with a slightly high tendency in male. Calcified index increased with advancing age in each blood pressure groups with much increase in female (Fig.3b) . Other 2 indices did not show any clear relationships. Degree of the aortic lesions was high in groups of cortical hyperplasia, especially in adenomatous hyperplasia.
DISCUSSION
There have been many reports on the incidence of adrenocortical hyperplasia in cases of hypertension. 5)-8),11)-16) But there were few, which was concerned with histological examination of the consecutive autopsy cases, except those by Salmon (120 cases)7) and Yamada (948 cases).8) Adrenocortical lesions have been generally classified as adenoma and hypertrophy in naked eyes, and as adenoma and hyperplasia in the histological examinations. Authors classified them histologically in adenoma, adenomatous hyperplasia, nodular hyperplasia and combined hyperplasia in reference to the previous studies.17)- 19) Incidence of cortical adenoma was 6.6% among a total of 272 cases, and 7 to 8% in cases of hypertension, which almost corresponded to that reported previously by Conn.20) The incidence of adenomatous hyperplasia, nodular hyperplasia and their combination was significantly high in the hypertensives (more than 90%), which was higher than the other reports using only macro-scopic examination,8),16), 21) and approximately corresponded to the report using serial sections.7)
Interrelationship between focal hyperplasia of the adrenal cortex, blood pressure and cortical volume were analyzed, which showed that (a) nodular hyperplasia was usually multiple with increased cortical volume, and closely related to labile hypertension, (b) adenomatous hyperplasia had decreased cortical volume and was intimately related to the steady hypertension (p< 0.001 X2), and (c) adenoma showed the same incidence in labile (8%) and steady hypertension (7.3%) ( Table I) . It has not been solved whether each type of the focal hyperplasia of the adrenal cortex has in mutual transition or not. First, it could be suggested that the nodular hyperplasia might develop to the adenomatous hyperplasia from the viewpoints of the histological characteristics such as cellular arrangement, the bordering capsule and nuclear atypism, existence of combined type, and their relationships to the blood pressure. The second suggestion was that the adenomatous hyperplasia and adenoma could be far different because there was no consistent tendency to hypertension in the latter, in spite of considerable resemblance in histological findings.
It was reported that cases of aldosteronism were frequently accompanied by the vascular lesions.22) The comparative study of vascular lesions with blood pressure revealed that the sclerotic changes of medium and small-sized arteries in visceral organs were progressive with the rise of blood pressure, especially marked progress between the normotensives and labile hypertensives (Table III) . As for the arteriolar lesions, it also progressed with the level of the blood pressure. In regard to the focal hyperplasia of adrenal cortex, degree of arterial and arteriolar lesions progressed markedly from nodular hyperplasia to adenomatous hyperplasia, which relation was more closely noted than that of the vascular lesions with blood pressure (Table IV) . Moreover, the vascular lesions were also severe in the normotensives with adrenal hyperplasia, and mild in the hypertensives without adrenal hyperplasia. These facts strongly suggested that a focal hyperplasia could be a factor to produce the vascular lesions, independently with blood pressure levels. Aortic lesions also progressed with hypertension and focal hyperplasia of the adrenal cortex. But these relationships were not so clear as those with medium to small-sized arteries.
The above-mentioned interrelationships between the focal hyperplasia of the adrenal cortex, blood pressure, volume of the cortex, vascular lesions in the media and intima of the medium to small-sized arteries, in the arterioles and in the aorta were summarized in Fig.4 . In cases of labile hypertension, the adrenal cortex showed nodular hyperplasia with its increased volume. The steady hypertension was mainly accompanied by the adenomatous hyperplasia Schematic representation of the interrelationships between the blood pressure, focal hyperplasia of the adrenal cortex and arterial lesions. Three groups of the blood pressure were arranged from the left to the right as normotensive, labile hypertensive and steady hypertensive.
The most right column represented cases of the adrenal adenoma irrespective of the blood pressure. 
